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[57} ABSTRACT 


A building structure composed of column-like discon- 
tinuous compression members held by a plurality of 
tension elements, the column-like compression mem- 
bers being held in spaced relation by tension elements 
attached adjacent the ends of the column-like com- 
pression members. In the form shown, there are what 
can be termed two substructures, one at the top and 
one at the bottom, each substructure having pentago- 
nal configurations of parallel lesser circles formed by 
column-like members and tension elements at its base, 
said pentagonal configurations being twisted relative 
to each other so as to provide rectangular openings 
therebetween. There are column-like compression 
members between the substructures held in spaced re- 
lation to each other and to the substructures by ten- 
sion elements. The entire combination produces a 
generally spherical-like building structure. 


7 Claims, 12 Prawing Figures 
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1 
NON-SYMMETRICAL TENSION-INTEGRITY 
STRUCTURES 

This invention relates to building structures and par- 
ticularly to one of the tension-integrity type of struc- 
ture. 

The present invention is an improvement on and a 
variation of tension-integrity structures, such as shown 
in prior U.S. Pat. No. 3,063,521, Nov. 13, 1962. The 
structures involved are known generally as geodesic- 
type dome structures. The tension-integrity structure is 
one that is of generally spherical form having discontin- 
uous compression columns joined with tension ele- 
ments in a manner to provide the aspect of discontinu- 
ous compression and continuous tension sometimes re- 
ferred to as “‘Tensegrity”’ structures. In some instances, 
it has been found desirable in a structure of the type in- 
volved herein to have rectangular-like areas or zones 
for windows, walls, doors, or the like. 

One of the objects of the present invention is to pro- 
vide an improved tension-integrity type structure hav- 
ing zones of rectangular-like configuration. 

Another of the objects of the invention is to provide 
a tension-integrity type of structure wherein a portion 
can be prefabricated. 

In one aspect of the invention and in the form shown, 
the generally spherical-like building structure can have 
a substructure at the top and a substructure at the bot- 
tom, the bases of the substructures being spaced from 
each other, the bases being of pentagonal configuration 
which are twisted relative to each other in a manner to 
provide rectangular-like facets therebetween. The sub- 
structures and spacing of the pentagonal configuration, 
which are lesser circles as compared with great circles, 
are formed by a plurality of column-like compression 
members joined by a plurality of tension elements, such 
as wire or rope, the column-like members being axially 
spaced relative to each other by the tension elements 
which are attached near the ends of spaced column-like 
members. The pentagon of the top substructure above 
tha aforementioned lesser circle has five column-like 
members forming a generally pentagonal configura- 
tion. The bottom substructure has five column-like 
members in a pentagonal configuration and below its 
lesser circle which is the reverse of the top pentagon. 
Column-like members extend between the two sub- 
structures and are joined thereto with tension elements, 
the reversal of the top and bottom pentagons resulting 
in the twisting of the lesser circle pentagons relative to 
each other. It is to be understood that various frequen- 
cies can be used and various types of enclosures or pan- 
els employed. 

Other objects, advantages and features of the present 
invention will become apparent from the accompany- 
ing description and drawings, which are merely exem- 
plary. 

In the drawings: 

FIG. 1 represents four tiers, the top two representing 
the top substructure and the lower two representing the 
lower substructure; 

FIG. 2 is a fragmentary perspective of a column-like 
member with four tension elements attached adjacent 
the ends thereof for attachment to other column-like 
members; 

FIG. 3 is a schematic representation of the relation- 
ship of the column-like members of the top pentagonal 
configuration, 
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FIG. 4 is a schematic representation of the upper sub- 
structure pentagonal lesser circle or base; 

FIG. 5 is a schematic representation of the lower sub- 
structure pentagonal lesser circle or base showing the 
same in its rotated position relative to the lesser circle 
pentagon of FIG. 4; 

FIG. 6 is a schematic representation of the column- 
like members of the bottom pentagonal configuration 
which is similar to FIG. 3 but is in a reversed relation- 
ship; FIG. 7 is a top view showing generally the manner 
in which the column-like members appear, 

FIG. 8 is a top view generally similar to FIG. 7 but 
showing the tension elements between the column-like 
members; 

FIG. 9 is a perspective side view of FIG. 8 taken in 
the general direction 9—9 of FIG. 8; 

FIG. 10 is an enlarged fragmentary view of the upper 
and lower vertical columns together with related col- 
umns and tension elements, there being five of each 
around the periphery; 

FIG. 11 is a fragmentary view of the top substructure 
looking generally in the direction 11—11 of FIG. 8; and 

FIG. 12 is a fragmentary view of the lower substruc- 
ture looking generally in the direction 12—12 of FIG. 
8. 

Proceeding next to the drawings wherein like refer- 
ence symbols indicate the same parts throughout the 
various views, a specific embodiment of the present in- 
vention will be described in detail. In the interest of 
simplicity, reference symbols have not been included in 
all of the figures. 

The column-like members can be made of wood, alu- 
minum, plastic or any suitable material. The ends of the 
column-like members can be notched or otherwise fit- 
ted to hold the tension elements or wires at the ends of 
said column-like members. Each column-like member 
will have four tension elements emanating from each 
end thereof as shown in FIGS. 2 and 10. 

In FIGS. 3, 4, 5, and 6, for purposes of description, 
the general relation of the column-like members before 
they are joined together with the tension elements is 
shown. As can be seen, the top pentagonal configura- 
tion, illustrated in FIG. 3, is oriented in a clockwise 
configuration as compared with the counterclockwise 
configuration of the bottom pentagonal configuration 
shown in FIG. 6. As will be explained hereafter, the 
upper substructure base lesser circle pentagon configu- 
ration of FIG. 4 is twisted in the final assembled struc- 
ture relative to the lower base lesser circle pentagon 
configuration of FIG. 5. 

FIG. 7 illustrates the relation of the members in the 
final assembled structure, the elements of FIGS. 3 to 6 
being combined therein. 

Referring now particularly to FIGS. 8 and 9, the top 
pentagonal configuration will be described. Column- 
like members 20, 21, 22, 23 and 24 are attached or sup- 
ported by tension elements to other of the column-like 
members so as to be axially spaced therefrom. For ex- 
ample, column-like member 20 has a tension element 
20A-64A-~20B leading from end 20A to an end 64A of 
vertical column-like member 64 (FIG. 9) and thence to 
end 20B. Additionally, a tension element 30A-2- 
0A-30B from end 20A to end 30A and end 308 of the 
column-like member 30 of the lesser circle pentagon of 
the top substructure. 

Vertically extending column-like members 60, 61, 
62, 63, 64 extend between tension elements fastened to 
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3 
the column-like members 40, 41, 42, 43 and 44 of the 
lower substructure lesser circle pentagon and tension 
members between their opposite ends and column-like 
members of the top pentagon configuration column- 
like members 20, 21, 22, 23, 24. 

Similarly, vertically extending column-like members 
70, 71, 72, 73, 74 extend from tension elements at- 
tached to the ends of the upper lesser circle pentagon 
members 30, 31, 32, 33, 34 and tension members at- 
tached to column-like members 50, 51, 52, 53 and 54 
of the lower pentagonal configuration. 

The lower pentagonal configuration is similar to the 
top configuration except that it is reversed, as can be 
seen in FIGS. 3 and 6. 

In FIG. 10, the column-like members are numbered 
so as to agree with FIGS. 8 and 9. One set of members 
will be described, the others being similar thereto. Up- 
wardly extending member 64 has end 64B connected 
to member 44 of the lower lesser circle pentagon by 
tension element 444-64B-44B. End 64B of member 
64 is also connected to end 30B of upper lesser circle 
pentagon member 30 and end 64A by tension element 
64B-30B-64A as well as to lesser circle member 34 by 
tension elemment 64B-30B-64A. The upper end 64A 
of 64 also is connected to the ends of the upper pentag- 
onal’ configuration member 20 by tension element 
20A-64A-20B. The end 50B of member 50 connects 
to member 44 by tension element 44A-50B-44B. 
There are five lower and five upper vertical column- 
like members repeated in a similar manner. The term 
“vertical” means generally vertical when the structure 
is oriented as shown. 

‘It can be seen that the column-like compression 
members are held in axially spaced relation to each 
other by the tension elements. 

As a result of the combination of column-like ele- 
ments and tension elements shown and described, there 
will be rectangular-like facets such as depicted at A 
(FIG. 10) between the upper lesser circle including ele- 
ments 30, 31, 32, 33, 34 and the lower lesser circle 
formed by elements 40, 41, 42, 43, 44. ; 

FIGS. 11 and 12 show the relation of 3 of the ele- 
ments of the top tier and of the bottom tier. 

As seen in FIG. 2, a loose connecting wire or ele- 
ments 80 can be used so as to limit outward movement. 

Merely by way of example, the structure of the pres- 
ent invention can be formed of thirty aluminum struts 
or column-like members, each 36% inches long and 1 
inch outside diameter with one-fourth inch slots 
formed in each end thereof for receiving the tension el- 
ements. The tension elements can be made of synthetic 


fiber line having a length of about 37% inches between | 


ends of the column-like member, there being a distance 
of about 5 inches from the middle point of the tension 
element to the column-like member when the line is 
stretched tight and engages other elements of the com- 
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bination. It is understood that these dimensions will 
vary according to material of the line or rope and other 
dimensions of the structure. Also, the tension elements 
combination can be prefabricated and the column-like 
members inserted therein when and where the struc- 
ture is to be erected. 

It will be understood that various details of construc- 
tion and arrangement of parts may be changed without 
departing from the spririt of the invention except as de- 
fined in the appended claims. 

What is claimed is: 

1. In a generally spherical-like building structure, the 
combination including a like pair of substructures, each 
being comprised of a plurality of column-like compres- 
sion members and a plurality of tension elements, the 
column-like members being held in axially spaced rela- 
tionship to one another by the tension elements being 
attached adjacent the ends of spaced column-like 
members, pentagon lesser circle configurations at the 
base of each substructure, and a plurality of column- 
like members between said substructures and extend- 
ing directly therebetween and holding said substruc- 
tures in spaced relation, said column-like members 
being held in axially spaced relation thereto by tension 
elements so that pentagon lesser circle configurations 
are displaced relative to each other. 

_2. In a_ building structure as claimed in claim 1 
wherein there is a top and bottom substructure, each 
substructure having a pentagonal-like configuration of 
column-like compression members located outside of 
said lesser circle configurations, said pentagonal-like 
configuration being reversed in the top substructure in 
relation to the bottom substructure. 

3. In a building structure as claimed in claim 1 
wherein there are rectangular-like apertures between 
said substructures. 

4. In a building structure as claimed in claim 2 
wherein there are rectangular-like facets between the 
substructures. 

5. In a building structure as claimed in claim 1 
wherein each of the column-like members between the 
substructures has tension elements connecting one of 
the ends thereof to pentagon lesser circle configura- 
tions at the base of a first substructure and the other 
end thereof connected to a pentagonal-like configurat- 
uion of column-like members outside of said lesser cir- 
cle of the substructure other than said first substruc- 
ture. 

6. In a building structure as claimed in claim 5 
wherein the pentagonal-like compression members lo- 
cated outside of said lesser circle configurations are re- 
versed relative to each other. 

7. In a building structure as claimed in claim 1 
wherein the tension elements are prefabricated and the 


column-like elements inserted therein thereafter. 
* * * * * 


